AECOM Environment

Appendix C

Calibration Data

Pogo Unit 412 Incinerator Test Report August 2013
60284905.1100



Analyzer Calibration

Initial Cal Tim
Final Cal Time _

Cylinder #, Supplier,

& Conc.

Analyzer
Full Scale
Analyzer
Full Scale
Analyzer
Full Scale
Analyzer
Full Scale
Analyzer
Full Scale

Cylinder Analyzer Absolute Percent
Value Response | Difference Difference
(ppm/%) (ppm/%) (ppm/%) | (% of span) | (Pass/Fail)
Analyzer NOx Zero 1.8 0.2 Pass
Initial Analyzer Response Mid-Range 8.1 0.9 Pass
High-Range 72 0.8 Pass
Zero
Analyzer Response Mid-Range
High-Range
Analyzer CO 0.2 0.0 Pass
Initial Analyzer Response Mid-Rang 0.2 0.0 Pass
High-Range 0.1 0.0 Pass
Mid-Range
Analyzer Response Mid-Range
High-Range
Analyzer S02 Zero 0.0 0.0 Pass
Initial Analyzer Response Mid-Range 0.5 0.5 Pass
High-Range 0.3 0.3 Pass
Zero|
Analyzer Response Mid-Range
High-Range
Analyzer Predicted ppm Zero|
Initial Analyzer Response Mid-Range}
Mid-Range
* Cal. through CEM system High-Range
Predicted ppm
Analyzer Response Mid-Range
Mid-Range
* Cal. through CEM system High-Range
Analyzer 02 0.0 0.1 Pass
Initial Analyzer Response Mid-Range 0.1 0.3 Pass
High-Range|| 1 0.1 0.3 Pass
Zero
Analyzer Response Mid-Range
High-Range
Analyzer CO2 0.0 0.2 Pass
Initial Analyzer Response Mid-Range 0.1 0.6 Pass
High-Range 0.1 0.5 Pass
Analyzer Response Mid-Range
High-Range

Cal Error % =abs(CEM-Cylinder) / CS X 100

Allowable Calibration Error % = 2.0 for all analyzers except THC which is 5.0




Analyzer Bias

Client: SMMI - Pogo Analyzer: NOx Span Value: 894.2

Location: Delta Junction, AK Analyzer: CcOo Span Value: 604.8

Source ID: Incinerator Analyzer: S02 Span Value:  89.99

Run Number: Run 1 Analyzer: Span Value:
9/13 Analyzer: 02 Span Value: 19.97
Analyzer: CO2 Span Value:  19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. D Response |  Time Response Bias Time | Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run1Zero | NOx 1.8 0.0 Pass 0.1 Pass 0.1 Pass
Run1Span|{ NOx 441.9 -1.6 Pass -4.5 Pass -2.9 Pass
Run 1 Zero co 0.2 -0.1 Pass -1.0 Pass -0.8 Pass
Run 1 Span (80 300.0 -1.2 Pass -3.8 Pass -2.6 Pass
Run 1 Zero SO2 0.0 -0.4 Pass -1.1 Pass -0.7 Pass
Run 1 Span S02 45.1 -1.9 Pass -4.4 Pass -2.6 Pass
Run 1 Zero
Run 1 Span

Run 1 Zero 02 0.01 0.3 Pass Pass 2.5 Pass
Run 1 Span 02 20.03 -1.6 Pass Pass 0.7 Pass
Run 1 Zero CcOo2 0.03 0.2 Pass 0.0 Pass -0.2 Pass
Run1Span| CO2 19.76 -1.8 Pass -2.9 Pass -1.1 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100
Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Bias

A=COM
Client: SMMI - Pogo Analyzer: NOx Span Value: 894.2
Location: Delta Junction, AK Analyzer: CcO Span Value: 604.8
Source ID: Incinerator Analyzer: SO2 Span Value: 89.99
Run Number: Analyzer: Span Value:
Date: Analyzer: 02 Span Value: 19.97
Run Time: | Analyzer:  CO2 Span Value:  19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. D Response Time Response Bias Time Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run2Zero| NOx 1.8 1347 3.3 0.2 Pass | 0.2 Pass 0.1 Pass
Run2 Span| NOx 441.9 1351 457.0 1.7 Pass | -0.8 Pass -2.5 Pass
Run 2 Zero Cco 0.2 1347 0.2 0.0 Pass Pass 0.3 Pass
Run 2 Span co 300.0 1351 301.2 0.2 Pass Pass 0.5 Pass
Run 2 Zero S02 0.0 1347 0.5 0.6 Pass Pass 0.6 Pass
Run 2 Span S02 45.1 1351 46.1 11 Pass Pass 0.1 Pass
Run 2 Zero
Run 2 Span
Run 2 Zero 02 0.01 1351 0.03 0.1 Pass Pass -0.1 Pass
Run 2 Span 02 20.03 1347 19.93 -0.5 Pass Pass 0.7 Pass
Run 2 Zero CO2 0.03 1351 0.12 0.5 Pass 1 04 Pass -0.1 Pass
Run 2 Span CcOo2 19.76 1347 19.65 -0.6 Pass | -0.8 Pass -0.2 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100
Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Bias

A=COM

Client: SMMI - Pogo Analyzer: NOx Span Value:  894.2

Location: Delta Junction, AK Analyzer: CO Span Value:  604.8

Source ID: Incinerator Analyzer: S02 Span Value:  89.99

Run Number: Run 3 Analyzer: Span Value:
/13 Analyzer: 02 Span Value:  19.97
5 Analyzer: CO2 Span Value:  19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. D Response Time Response Bias Time Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run 3 Zero NOx 1.8 1500 3.8 0.2 Pass Pass 0.0 Pass
Run 3 Span| NOx 441.9 1507 435.0 -0.8 Pass Pass 1.2 Pass
Run 3 Zero Cco 0.2 1500 23 0.3 Pass Pass -0.2 Pass
Run 3 Span CO 300.0 1507 304.0 0.7 Pass Pass -0.3 Pass
Run 3 Zero S0O2 0.0 1500 1.0 1.1 Pass Pass 0.2 Pass
Run 3 Span SO2 45.1 1507 46.2 1.2 Pass Pass -1.0 Pass
Run 3 Zero
Run 3 Span

Run 3 Zero 02 0.01 1507 0.02 0.1 Pass Pass 0.2 Pass
Run 3 Span 02 20.03 1500 20.07 0.2 Pass Pass 0.3 Pass
Run 3 Zero | CO2 0.03 1507 0.11 04 Pass Pass -0.1 Pass
Run 3 Span CcO2 19.76 1500 19.61 -0.8 Pass Pass -0.2 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100

Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Bias

Client: SMMI - Pogo Analyzer: NOx Span Value: 894.2

Location: Delta Junction, AK Analyzer: CcO Span Value: 604.8

Source ID: Incinerator Analyzer: S02 Span Value:  89.99

Run Number: Run 4 Analyzer: Span Value:
Date: 06/29/13 Analyzer: 02 Span Value: 19.97
Run Time Analyzer: CcO2 Span Value:  19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. ID Response |  Time Response Bias Time | Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run 4 Zero NOx 1.8 1619 3.8 0.2 Pass 0.2 Pass 0.0 Pass
Run 4 Span | NOx 441.9 1622 445.8 0.4 Pass 1.7 Pass 1.2 Pass
Run 4 Zero Co 0.2 1619 1.3 0.2 Pass Pass -0.3 Pass
Run 4 Span CO 300.0 1622 301.9 0.3 Pass Pass -0.7 Pass
Run 4 Zero S02 0.0 1619 1.2 1.3 Pass Pass -0.9 Pass
Run 4 Span S02 45.1 1625 45.3 0.2 Pass Pass 2.2 Pass
Run 4 Zero
Run 4 Span

Run 4 Zero 02 0.01 1622 0.05 0.2 Pass Pass -0.1 Pass
Run 4 Span 02 20.03 1619 20.12 0.5 Pass Pass -0.2 Pass
Run 4 Zero CcO2 0.03 1622 0.09 0.3 Pass Pass -0.1 Pass
Run 4 Span | CO2 19.76 1619 19.58 -0.9 Pass Pass -1.2 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100

Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Calibration

Cylinder #, Supplier, & Conc.

on, AK

Initial Cal Time
Final Cal Time

Analyzer
Full Scale
Analyzer

Full Scale
Cylinder Analyzer Absolute Percent
Value Response | Difference Difference
(ppm/%) (ppm/%) (ppm/%) | (% of span) | (Pass/Fail)
Analyzer NOx , | 4.8 0.5 Pass
Initial Analyzer Response Mid-Range 1.1 0.1 Pass
High-Range 0.0 0.0 Pass
Analyzer Response Mid-Range
High-Range
Analyzer CO 1.3 0.2 Pass
Initial Analyzer Response Mid-Range 1.7 0.3 Pass
High-Range 2.2 04 Pass
Analyzer Response Mid-Range
High-Range
Analyzer S0O2 0.9 1.0 Pass
Initial Analyzer Response Mid-Range 0.3 0.3 Pass
High-Range
Analyzer Response Mid-Range
High-Range
Analyzer Predicted ppm
Initial Analyzer Response Mid-Rang
Mid-Rang
# Cal, through CEM system High-Range|
Predicted ppm Zero
Analyzer Response Mid-Range
Mid-Range
* Cal. through CEM system High-R
Analyzer 02 0.1 0.4 Pass
Initial Analyzer Response Mid-Rang 0.1 0.6 Pass
High-Range 0.1 0.5 Pass
Analyzer Response Mid-Range
High-Range
Analyzer CcO2 0.0 0.2 Pass
Initial Analyzer Response Mid-Rang 0.2 1.1 Pass
High-Rang 0.1 0.5 Pass
Analyzer Response Mid-Range
High-Range

Cal Error % =abs(CEM-Cylinder) / CS X 100

Allowable Calibration Error % = 2.0 for all analyzers except THC which is 5.0




Analyzer Bias

Client: SMMI - Pogo Analyzer: NOx Span Value: 894.2

Location: Delta Junction, AK Analyzer: co Span Value:  604.8

Source ID: Incinerator Analyzer: SO2 Span Value:  89.99

Run Number: Run 5 Analyzer: Span Value:
Date: 06/30/13 Analyzer: 02 Span Value: 19.97
i Analyzer: CO2 Span Value: 19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. D Response Time Response Bias Time Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run 1Zero | NOx 4.8 -0.1 Pass | -0.2 Pass -0.1 Pass
Run 1Span| NOx 448.9 -0.9 Pass | -0.1 Pass 0.8 Pass
Run 1 Zero Cco 1.3 -0.2 Pass | -0.7 Pass 0.5 Pass
Run 1 Span CcO 301.9 | -0.8 Pass -1.8 Pass -1.0 Pass
Run 1 Zero S02 0.9 Pass -1.0 Pass -0.4 Pass
Run 1 Span S02 44.9 Pass 1 -0.3 Pass 1.1 Pass
Run 1 Zero
Run 1 Span

Run 1 Zero 02 0.07 Pass | 0.1 Pass -0.2 Pass
Run 1 Span 02 20.06 Pass -1.0 Pass -0.2 Pass
Run 1 Zero CcOo2 0.04 Pass Pass -0.1 Pass
Run1Span| CO2 19.57 Pass Pass 0.5 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100
Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Bias

AZCOM

Client: SMMI - Pogo Analyzer: NOx Span Value:  894.2

Location: Delta Junction, AK Analyzer: CO Span Value:  604.8

Source ID: Incinerator Analyzer: SO2 Span Value:  89.99

Run Number: Run 6 Analyzer: Span Value:
Date: 06/30/13 Analyzer: 02 Span Value:  19.97
Run Time Analyzer: CO2 Span Value:  19.67
Tnitial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. ID Response Time Response Bias Time | Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)] (%) (Pass/Fail)
Run2 Zero | NOx 4.8 935 2.8 -0.2 Pass 1 -0.3 Pass -0.1 Pass
Run2 Span| NOx 448.9 940 447.8 -0.1 Pass 1 2.8 Pass 2.9 Pass
Run 2 Zero CO 1.3 935 -2.8 -0.7 Pass -1.7 Pass -1.0 Pass
Run 2 Span CcO 301.9 940 291.1 -1.8 Pass | -3.6 Pass -1.8 Pass
Run 2 Zero SO2 0.9 935 0 -1.0 Pass | -1.6 Pass -0.6 Pass
Run 2 Span S02 44.9 945 44.6 -0.3 Pass | -0.6 Pass -0.2 Pass
Run 2 Zero
Run 2 Span

Run 2 Zero 02 0.07 940 0.08 0.1 Pass Pass 0.0 Pass
Run 2 Span 02 20.06 935 19.86 -1.0 Pass Pass -0.6 Pass
Run 2 Zero CO2 0.04 940 0.11 0.4 Pass Pass -0.1 Pass
Run 2 Span CcO2 19.57 935 19.61 0.2 Pass Pass 0.1 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100

Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0




Analyzer Bias

AZCOM

Client: SMMI - Pogo Analyzer: NOx Span Value:  894.2

Location: Delta Junction, AK Analyzer: COo Span Value:  604.8

Source ID: Incinerator Analyzer: S02 Span Value:  89.99

Run Number: Run 7 Analyzer: Span Value:
Date: Analyzer: 02 Span Value: 19.97
Run Time: | 1200-1300 Analyzer: CO2 Span Value:  19.67
Initial Values Final Values
Run Monitor | Analyzer | Initial System Calibration Final System Calibration Calibration
No. D Response | Time Response Bias Time | Response Bias Drift
(ppm) | (military) (ppm) (%) (Pass/Fail)| (military) | (ppm) (%) (Pass/Fail)| (%) (Pass/Fail)
Run3 Zero | NOx 4.8 -0.3 Pass | 05 Pass -0.1 Pass
Run 3 Span | NOx 448.9 0.0 Pass | -0.4 Pass -0.3 Pass
Run 3 Zero (6(0] 1.3 -0.2 Pass 1 -0.8 Pass -0.7 Pass
Run 3 Span CcO 301.9 -0.2 Pass -1.2 Pass -1.0 Pass
Run 3 Zero S02 0.9 -1.0 Pass -0.4 Pass 0.6 Pass
Run 3 Span S02 44.9 -0.1 Pass -0.8 Pass -0.7 Pass
Run 3 Zero
Run 3 Span

Run 3 Zero 02 0.07 -0.2 Pass Pass 0.1 Pass
Run 3 Span 02 20.06 -1.3 Pass Pass -0.3 Pass
Run 3 Zero | CO2 0.04 0.0 Pass Pass 0.1 Pass
Run 3 Span | CO2 19.57 0.3 Pass Pass -0.1 Pass

System Cal Bias % = (System Cal Response - Analyzer Response) / CS X 100

Calibration Drift = (Final System Response - Initial System Response) / CS X 100

% Allowable = 5.0
% Allowable = 3.0
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METERBOX THERMOCOUPLE CALIBRATION FORM

METERBOX ID

Date

Barometric Pressure (in Hg)
Calibrator

Ambient Temp.(°F)
Temperature Reference S/N

Hawkeye

9/7/2012

25.00

D. Bopray

73

Traceable s/n 111976025

Temperature Reference % %
Re;iriir;ce Source Temperature (R) Inlet Temp (R) Difference Outlet Temp (R) Difference
(32°F) Ice Water 492 491 0.2 491 0.2
Ambient 533 532 0.2 532 0.2
(212°F) Boiling Water 669.5 668 0.2 668 0.2
R= °F+460

Temperature Difference (%) <= 1.5%

Temperature Difference (%) = (Reference Temp.-Thermocouple temp.)/Reference temp.
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PROBE CALIBRATION FORM

S-TYPE CALIBRATION DATA

Probe ID: 403 Date:  9/7/2012 Technician: D. Bopray
A-Side Plane
0.375 in. 3/16 <D, <3/8 i
0.449 in. 1.05D,<P < 1.50D, Longludrel . i{ e bR
B A B N T T T Ty T
0449 in. P, =P, | N e
B-Side Plane
0 ° a; <10° e — —
o o § B o~ w Batror-)
0 a; <10 -y ___u____ o ~
A N
2 ° b, < 5° L :\42/_ Y
3 ° b, <5°
1z
| -
0.000 in. Z<0.125" 1l —  Po==
0031 in. W<003l" ~—Um=—=—=—- LR~ B ey = WL
B
THERMOCOUPLE CALIBRATION DATA Traceable
Thermocouple ID#: 403 Standard ID #:  S/N 111976025
Ambient Temp (F°): 76 Barometric Pressure (in. Hg): 25.3
Temperature Reference Source Reference Temperature Thermocouple Temperature
Point R° Potentiometer Difference (%)
Temperature <15%
0C° (32 F9) Ice Water 492.4 493.9 -0.30
100 C° (212 F°) Boiling Water 659.5 658 0.23
~25° C (~75°F) Ambient 536 535 0.19
150-250 C° (300-500 F°) Hot Ol 766 766 0.00




THERMOCOUPLE CALIBRATION FORM

Thermocouple ID 10-021 Standard ID Traceable S/N 111976025
Date 9/8/2012 Ambient Temp.(°F) 76
Barometric Pressure (in Hg) 25.3
Calibrator D. Bopray
Thermocouple | Temperature
Temperature Reference Point Source Reference Potentiometer | Difference (%)
Temperature (R) | Temperature (R)
(32°F) Ice Water 492 493.7 -0.26
(75°F) Ambient 536 538 -0.37
(212°F) Boiling Water 660 657 0.38
R=°F+460

Temperature Difference (%) <= 1.5%
Temperature Difference (%) = (Reference Temp.-Thermocouple temp.)/Reference temp.




THERMOCOUPLE CALIBRATION FORM

Thermocouple ID 10-031 Standard ID Traceable S/N 111976025
Date 9/8/2012 Ambient Temp.(°F) 76
Barometric Pressure (in Hg) 25.3
Calibrator D. Bopray
Thermocouple | Temperature
Temperature Reference Point Source Reference Potentiometer | Difference (%)
Temperature (R) | Temperature (R)
(32°F) Ice Water 493 493.8 -0.16
(75°F) Ambient 536 537.3 -0.34
(212°F) Boiling Water 660 659 0.17
R=°F+460

Temperature Difference (%) <= 1.5%
Temperature Difference (%) = (Reference Temp.-Thermocouple temp.)/Reference temp.




THERMOCOUPLE CALIBRATION FORM

Thermocouple ID 10-032 Standard ID Traceable S/N 111976025
Date 9/8/2012 Ambient Temp.(°F) 76
Barometric Pressure (in Hg) 25.3
Calibrator D. Bopray
Thermocouple | Temperature
Temperature Reference Point Source Reference Potentiometer | Difference (%)
Temperature (R) | Temperature (R)
(32°F) Ice Water 494 494.2 0.04
(75°F) Ambient 536 537.6 -0.26
(212°F) Boiling Water 660 657 0.42
R=°F+460

Temperature Difference (%) <= 1.5%
Temperature Difference (%) = (Reference Temp.-Thermocouple temp.)/Reference temp.




THERMOCOUPLE CALIBRATION FORM

Thermocouple ID 10-033 Standard ID Traceable S/N 11197602&
Date 9/8/2012 Ambient Temp.(°F) 76
Barometric Pressure (in Hg) 25.3
Calibrator D. Bopray
Thermocouple | Temperature
Temperature Reference Point Source Reference Potentiometer | Difference (%)
Temperature (R) | Temperature (R)
(32°F) Ice Water 494 494.5 -0.16
(75°F) Ambient 536 536.7 -0.17
(212°F) Boiling Water 658 656 0.36
R=°F+460

Temperature Difference (%) <= 1.5%
Temperature Difference (%) = (Reference Temp.-Thermocouple temp.)/Reference temp.




Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NIS9E15A41D2 Reference Number: 54-124345113-1
Cylinder Number: CC403089 Cylinder Volume: 144.4 CF
Laboratory: ASG - Chicago-1L Cylinder Pressure: 2015 PSIG
PGVP Number: B12012 Valve Outlet: 660

Gas Code: SNC Analysis Date: Nov 26, 2012

Expiration Date: Nov 26, 2015

This eylinder has been analytically certified as directly traceable to NIST with a tofal analylical uncertainty as stated below with a confidence level of 95%, in accordance with
Airgas 1SO procedures. There are no significant impurities which affect the use of this calibration mixture. All concentralions are on a volumelvolume basis unless olherwise
noted,

Do Not Use This Cylinder Below 150 psig. L.e. 1 Mega Pascal

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative
Concentration Concentration Method Uncertainty

‘ NITRIC OXIDE 45,00 PPM 45.29 PPM G1 +/- 1% MNIST Traceable

SULFUR DIOXIDE 45,00 PPM 44,83 ‘PPM G1 +/- 1% NIST Traceable

CARBON MONOXIDE 280.0 FPM 277.3 PPM G1 +/- 1% NIST Traceable

NITROGEN Balance .
S

Total oxides of nitrogen 45.29 PPM For Reference Only

S
CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Expiration Date

NTRM/NO 10061118 CC283701 49.73 PPM NITRIC OXIDE/ Jul 23, 2016
NTRM/SO2 11060213 CC281044 49,67 PPM SULFUR DIOXIDE/ May 13, 2017
NTRM/CO 05120511 CC180018 ) 495.8 PPM CARBON MONOXIDE/NITROGEN Feb 02, 2013
ANALYTICAL EQUIPMENT

_Instrument/Make/Model ... . _ __.__Analytical Principle. ‘ . Last Multipoint Calibration
Nexus 470 AEP{000428 FTIR Nov 05, 2012
Nexus 470 AEPQ000428 FTIR Nov 05, 2012
Nexus 470 AEP0000428 FTIR Nov 05, 2012

Triad Data Availgble Upon Request

Notes: ﬂx/\u\’_

Approved for Release="

Page 1 of 54-124345113-1




Airgas Speciality Gases

12722 8. Wentworth Ave.

CERTIFICATE OF ANALYSIS Cricago, L 60628

(773) 785-3000 Fax: (773) 785-1928

Grade of Product: EPA Protocol =~ ™™™

Part Number: EO3NI{BOE15A0138 Reference Number: 54-124290643-4
Cylinder Number: CC187147 Cylinder Volume; 151 Cu.Ft,
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 P3IG
PGVP Number; B12011 Valve Qutlet: 590

Analysis Date: Nov 14, 2011

Expiration Date: Nov 14, 2014

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed. Analytical Methodology does not require carrection for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use
of this calibration mixture. All congentrations are on a volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

Total Relative
Uncertainty

: :C;:bmpfb_n,én't" : Réqfui;éiéd :

. Concentration

| CARBON DIOXIC

% NIST Traceable' - -
OXYGEN * o
NITROGEN 7l whe

CALIBRATION STANDARDS

Type LotID . Cylinder No Concentration Expiration Date
NTRM/O2 06120108 CC195599 9.898% OXYGEN/NITROGEN Oct 02, 2012
NTRM/CO2 09060623 CC262373N 8.921% CARBON DIOXIDE/NITROGEN Apr 10, 2013
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle L.ast Multipoint Calibration
(CO2-1)HORIBA VIA-510 NDIR Oct 26, 2011

(02-1)HORIBA MPA-510 Paramagnetic Oct 26, 2011

)

Triad Data Available Upon Requegst

Approved for Re /4/ -

Notes:

Page 1 of 54-124290643-4



Alrgas

Airgas Speciality Gases
12722 S. Wentworth Ave.

CERTIFICATE OF ANALYSIS Chicago, L 60628

(773) 785-300C Fax: (773) 785-1928

Grade of Product: EPA Protocol ™=

Part Number: ED3NIGDE15A0286 Reference Nurmber: 54-124290643-3
Cylinder Number: CC239814 Cylinder Volume: 160 Cu.Ft.
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12011 Valve Outlet: 590

Analysis Date; . Nov 14, 2011

Expiration Date: Nov 14, 2014

Certification performed in accordance with "EPA Traceability Protocol {Sept. 1997)” using the assay procedures listed. Analytical Methodology does not require correction for
analytical interferences. This cylinder has a total analytical uncertainty as stated below with a confidence lavel of 95%. There are no significant impurities which affect the use
of this calibration mixture. All concentrations are on a volume/volume basis unless ctherwise noted,

Do Not Use This Cylinder below 150 psig.l.e. 1 Mega Pascal

. ANALYTICALRESULTS
: Qo_n_t_:.éht'ratibh‘ e

Total Relative

‘Component " v
s  Uncerainty

3

1

CARBON DIOXIDE e

% NIST-Traceable: : -
OXYGEN T

NITROGEN
CALIBRATION STANDARDS
Type . Lot ID Cylinder No Concentration ) Expiration Date
NTRM/CO2 06120403 CC185079 19.66% CARBON DICXIDE/NITROGEN May 01, 2016
NTRM/O2 06120209 CC195591 20.9% OXYGEN/NITROGEN Dec 01, 2015
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle  Last Multipoint Calibration
{CO2-1)HORIBA VIA-510 NDIR Oct 26, 2011
(O2-1)HORIBA MPA-510 Paramagnetic Oct 26, 2011

Pt}

Triad Data Available Upoh Reguest

Notes:
(2.
Approved for Rejea ard

Page 1 of 54-124290643-3



Alrgas

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Number:
Cylinder Number:
Laboratory:
PGVP Number;
Gas Code:

EO03NISSE15A0807
CC16184

ASG - Chicago - IL
NONPGVP
CO,NO

Reference Number;
Cylinder Volume:
Cylinder Pressure:
Valve Qutlet:
Certification Date:

Airgas Specialty Gases
12722 South Wentworth Avenue
Chicago, IL 60628

(773)785-3000 Fax: (773) 785-1928
www.airgas.com

54-124220851-1
1129 CF

1575 PSIG

660

. Jun 16, 2010

Expiration Date: Jun 16, 2018

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" decument EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainly as staled below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are cn a
volumesvolume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psi% i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 600.0 PPM 604.8 PPM G1 +/- 1% NIST Traceable 06/16/2010
NITRIC OXIDE 900.0 PPM 894.2 PPM G1 +- 1% NIST Traceable 08/16/201C
NITROGEN Balance

Total oxides of nitrogen 894.5 PPM For Reference Only
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRMICO GMIS CC255392 1002.4 PPM CARBON MONOXIDE/NITROGEN Apr 15, 2012

NTRM/NO 60602 CC255847 1025.3 PPM NITRIC OXIDE/NITROGEN May 01, 2012

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

CO-1 HORIBA VIA-510 TKPPFTFG NDIR Jun 03, 2010

Nexus 470 AEPQO00C428 FTIR Jun 14, 2010

Triad Data Available UpopfRequest

Notes:

Approved for Releasg ——

Page 1 of 54-124220851-1




Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
12722 South Wentworth Avenue
Chicago, 1L 60628

{773)785-3000 Fax: (773) 785-1928
www.airgas.com

Part Number: EQ2NI9SE15A0239 Reference Number, 54-124253577-1
Cylinder Number: CCo9044 Cylinder Volume: 8241 CF
Lahoratory: ASG - Chicago - IL Cylinder Pressure: 1150 PSIG
PGVP Number: NONPGVP Valve Outlet: 660

Gas Code: S02,BALN Certification Date: Feb 11, 2011

Expiration Date: Feb 11, 2019

Cerlificalion performed in accordance with “EPA Traceability Protoco! for Assay and Certification of Géseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures fisted. Analyticat Methodology does not require correclion for anafytical interference. This cylinder has a total analylical
uncertainly as stated below wilh a confidence leve! of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volumelvolume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psig;li i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 90.00 PPM 90.01 PFM G1 +- 1% NIST Traceable 02/1142011
NITROGEN Balance
e

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM/SO2 08061529 CC255782 94 .67 PPM SULFUR DIOXIDE/ Oct 15, 2012

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipcint Callbration

I Nicolet 6700 AHRG801332 FTIR

Jan 31, 2011

Triad Data Available

Notes:

Approved for Relysn/—\

Page 1 of 54-124253577-1




Alrgas

Airgas Specialty Gases
12722 South Wentworth Avenue

CERTIFICATE OF AN ALYSIS f?t;i:;i:,-:la;:l: izai: (773) 785-1928
Grade of Product: EPA Protocol g e

Part Number: EO3NIG9E15A0806 Reference Number: 54-124252548-2
Cylinder Number: CC23276 Cylinder Volume: 144.4 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: NONPGVP Valve Outlet: 660

Gas Code: ' CO,NO,BALN Certification Date:  Feb 21, 2011

Expiration Date: Feb 21, 2019

Certification performed in accordance with *EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed, Analytical Methodology does not require correction for analytical intederence. This cylinder has a total analytical
uncertainly as staled below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixlure, All concenirations are on a
volumefvolume basis unless otherwise noled,

Do Not Use This Cylinder balow 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Caoncentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 300.0 PPM 300.2 PPM G1 +- 1% NIST Traceable  02/11/2011, 02/21/2011
NITRIC OXIDE 450.0 PPM 449.6 PPM G1 +- 1% NIST Traceable  02/11/2011, 02/21/2011
NITRCGEN Balance
Total axides of nitrogen 448.6 PPM For Reference Only
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM/CO 09060404 CC274306 501.3 PPM CARBCON MONOXIDE/NITROGEN Feb 01, 2013
NTRMING 06120709 CC220039 476.8 PPM NITRIC OXIDE/ +/- 0.6% Aug 03, 2016
NTRM/NO 10060423 CC268208 485.6 PPM NITRIC OXIDE/ +- 0.5% Feb 01, 2016
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicalet 6700 AHR0801332 FTIR Jan 31, 2011
Nicolet 6700 AHR0801332 FTIR Jan 31, 2011
Triad Data Available Upon
Request
Notes:
-z

Approved for Release

Page 1 of 54-124252548-2





